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AIR CIRCULATION DEVICE 
BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 
[0001] The present invention generally relates to air circulation devices. More 

particularly, the present invention relates to a water-resistant, 12-volt direct current, self- 
supporting, box fan. 

BACKGROUND OF THE INVENTION 
[0002] Air circulation devices are commonly used to produce and direct air 

current to a desired location. The air current can be used to circulate stagnant air and 
produce a cooling effect. Common air circulation devices consist of rotating fans with 
angled fins such that rotation of the fins pulls air from behind the device and propels air 
through the device, to produce an air current. Accordingly, a person situated in front of 
the device is subject to a constant flow of cool, circulating air. Exposure to such an air 
current results in the person being more comfortable when atmospheric conditions 
become undesirably warm. 

[0003] Air circulation devices such as that described above, are often 

manufactured to be easily transported devices operated by a 12-volt direct current (DC) 
power source, such as that supplied by a motor vehicle cigarette lighter outlet or a 
watercraft power outlet. Such air circulation devices are also often manufactured to 
include a support mechanism so as to allow the air circulation device to independently 
stand upon or be suspended from a surface with varying features. However, such air 
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circulation devices traditionally have a small fin diameter, are of a small overall size, 
contain support mechanisms which extend beyond the boundaries of the device, are 
made of materials which are not water resistant, and contain exposed motor 
components and bearings. Consequently, such air circulation devices are only able to 
produce an air current of minor strength when compared to an air current produced by a 
device powered by a standard household electrical outlet which produces 120-volts of 
alternating current (AC). Additionally, because the support mechanisms extend beyond 
the boundaries of the device, they are subject to being easily damaged during the 
jostling that such a device is subject to during transport as well as during normal 
everyday use. Further, because the current devices are not water resistant, are subject 
to corrosion, and have exposed motor components and bearings, the devices are 
vulnerable to being damaged as a result of contact with water, a cleaning solution, or 
other liquids applied by either high pressure spraying or simple hand application using a 
towel or rag. 

[0004] While many air circulation devices exist and have proven to be 

commercially acceptable for their intended applications, they are all subject to 
improvement. In this regard, it is desirable to develop a 12-volt DC air circulation device 
which has a large fin diameter, the fins being rotated at such a speed so as to produce 
and direct an air current with a magnitude similar to or greater than that produced by 
120-volt AC powered air circulation devices. In addition, it is desirable to produce an air 
circulation device with a support stand having extended and retracted positions. In the 
extended position the support stand extends beyond the device to provide upright 
support for the device. In the retracted position the support stand does not extend 
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beyond the device and thus the support is shielded from being damaged during 
transport or when subject to normal everyday jostling. Still further, it is desirable to 
produce an air circulation device generally made of a non-corrosive, water resistant 
polymeric material. The device further having a liquid impermeable, rigid motor casing 
which is able to protect the motor from being damaged by external forces or liquids, 
such as rain water or water used to clean the device applied by a high pressure hose. 



air circulation device capable of directing an air current to a desired location. The air 
current is used to circulate stagnant air so as to provide a cooling effect. More 
particularly, the air circulation device includes a box frame containing a rotating fan 
comprised of numerous angled fins which are rotated by a motor. The motor is 
powered by 12-volt direct current. The rotating fins are capable of drawing air from 
behind the box frame and propelling the air through the box frame. The rotating fins are 
of a sufficient magnitude and are rotated at such a speed that the air current produced 
is equal to or greater than that produced by air circulation devices which are powered by 
120-volt alternating current (AC). 

[0006] The box frame is supported upon a flat surface by one or more 

elongated support members which are secured to a bottom face of the air circulation 
device and extend beyond the bottom face of the device. The support members may be 
rotated between extended or contracted positions. In the extended position, the support 
members are capable of supporting the air circulation device in an upright position. In 
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[0005] 



The above and other objects of the present invention are provided by an 
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the contracted position, the support members do not protrude from under the air 
circulation device and thus are protected from being damaged by the normal jostling 
that such a device is subject to during stationary use or during transport. The 
components of the air circulation device are made of a polymeric material and the motor 
bearings are sealed in a rigid, preferably metal, casing. Consequently, the device may 
be exposed to a liquid solution without the device being corroded or damaged in any 
manner. The circulation device is resistant to liquids applied not only by hand using a 
towel for example, but also to liquids applied at high pressure by a device such as a 
hose. 

[0007] Further areas of applicability of the present invention will become 
apparent from the detailed description provided hereinafter. It should be understood 
that the detailed description and specific examples, while indicating the preferred 
embodiment of the invention, are intended for purposes of illustration only and are not 
intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Figure 1 is a schematic illustration of a front face of an air circulation 
device. 

[0009] Figure 2 is a schematic illustration of a main base of an air circulation 
device. 

[00010] Figure 3 is an exploded view of the air circulation device of Figure 1 . 
[00011] Figure 4 is an enlarged illustration of elongated support members which 
are fastened to a bottom face of the main base. 
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[00012] Figure 5 is a schematic illustration of the extended and retracted 
positions of the elongated support members of the main base. 

[00013] Figure 6 is a schematic illustration of the handle which is attached to a 
top surface of the main base. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00014] The following description of the preferred embodiments is merely 
exemplary in nature and is in no way intended to limit the invention, its application, or 
uses. 

[00015] Figure 1 illustrates an air circulation device 10 made of a polymeric 
material. The device 10 contains a front face 20, a main base 30 and a rear face 40. 
The front face 20 and rear face 40 each contain a large circular opening 50 through 
which air passes into and out of the air circulation device 10. The circular opening 50 is 
covered with a lattice structure so that the large opening 50 is divided into a plurality of 
smaller openings 60. The smaller openings 60 are of a size sufficient to enable air to 
pass through the openings 60 while preventing the passage of other materials which are 
of a size greater than the openings 60. A solid cover region 70 is at the center of each 
circular opening 50. The solid cover region 70 covers a rigid motor casing 80, the 
casing being secured to the main base 30 by a suitable fastening device. Additionally, 
the front face 20 and rear face 40 contain a peripheral flange 90. The flange 90 
contains a plurality of holes 100 which are aligned with a plurality of holes 110 of a 
flange 120 of main base 30. The front face 20 and rear face 40 are both secured and 
sealed to the main base 30 through the use of fastening devices, preferably in the form 
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of screws 130. The screws 130 are inserted through the holes 100 of the front face 20 
or rear face 40 so as to engage holes 110 present in the flange 120 of the main base 
30. 

[00016] To further secure the front face 20 and the rear face 40 to the main base 
30, the front face 20 and the rear face 40 may optionally be provided with at least one 
tab 140. The tabs 140 are preferably located between the flange 90 and large opening 
50 at approximately the mid-point of the peripheral flanges 90 of either the front face 20 
or rear face 40. The tabs 140 are preferably made of a polymeric material and are 
fused with the main base 30 at a mid-point along the interior of flange 120. Thus, the 
front face 20 and rear face 40 may be secured to the main base 30 not only by screws 
130 but also by tabs 140. 

[00017] The main base 30 is comprised of a top face 150, a bottom face 160, 
and two side faces 170, each of which contain flange 120. The interior of the main base 
30 includes a periphery casing 180 with a large circular channel 190. A plurality of 
supports 200 are disposed within the circular channel 190. The plurality of supports 200 
support a motor mount 210. The sealed motor casing 80 is secured to the motor mount 
210 through the use of a plurality of fasteners, the fasteners preferably in the form of 
screws 220. The top face 150 includes a handle 230 and a control knob 240 (both to be 
further described below). The bottom face 160 includes at least one elongated support 
portion 250 (to be further described below). 

[00018] Protruding from the motor casing 80 is an axle 255 driven by the motor 
within casing 80. The axle 255 is fastened to a fan blade 260 by a suitable fastening 
means at center fastening point 270. Center fastening point 270 contains a receptor 
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280 to receive and seal the axle 255 to the fan blade 260 using a suitable fastening 
device. Rotation of axle 255 results in rotation of fan blade 260. The fan blade 260 
contains a plurality of angled fins 290 and is approximately twelve inches in diameter. 
When the fan blade 260 is rotated, the angled fins 290 cause air to be pulled into the 
device through the rear face 40 and propelled through the device and out front face 20. 
The air current produced by the rotating angled fins 290 results in an air current 
exhausted from the front face which provides a cooling effect. 

[00019] The flat motor within motor casing 80 is powered by a 12-volt DC electric 
current. The motor is sealed within the casing 80, the casing 80 being made of a rigid 
material, preferably metal. Consequently, the casing 80 protects the motor from being 
damaged by the everyday external forces and pressures which such a device is subject 
to. The casing 80 is also sealed such that it is impermeable to water or other liquids so 
as to protect the motor from being damaged by liquids such as cleaning solutions. 
Further, because the casing 80 is both rigid and impermeable to water, the casing 80 
protects the motor from liquids applied not only by hand but also from those applied by 
high pressure spraying. Thus, the motor, and the rest of the fan, may be easily and 
safely cleaned using a liquid solution applied not only using a towel or rag but also by a 
high pressure hose. 

[00020] The motor is powered by 12-volt DC current which may be supplied by 
an electrical outlet of a motor vehicle or watercraft or from a DC battery. Thus, the air 
circulation device 10 includes a connection device 300 so as to cooperate with a 12-volt 
DC power supply or a power supply socket (not shown). The connection device 300 
may be of any suitable device capable of conducting 12-volt DC power from a power 
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source. The connection device 300 is connected to the flat motor within casing 80 by 
way of a conducting cord 310 which extends from the motor through the main base 30 
to the connection device 300. 



control knob 240 located on top face 150. The control knob 240 has at least two 
positions, on and off. In addition to the on and off positions, the control knob 240 may 
have a plurality of other positions representing the different speeds of a variable speed 
motor. The user is also able to control the magnitude of the air current produced, by 
being able to control the speed of the motor and thus the speed of angled fins 290. 
[00022] The handle 230 secured to top face 150 may be used to easily transport 
the air circulation device 10. The handle 230 is comprised of two base portions 320 
connected by an arched portion 330. Each of the base portions 320 contain a 
receptacle 340 which is capable of receiving a fastening device which is preferably in 
the form of a screw 350. The screw 350 is inserted through the receptacle 340 of the 
base portion 320 to engage a receptacle 360 in the main base 30. In this manner, the 
screw 350 securely fastens base portion 320 to top face 150. The handle 230 also has 
a receptacle 370 located between the base portion 320 and the arched portion 330. 
Receptacle 370 is horizontal to the top face 150 and may be engaged by any suitable 
horizontally extending mounting device so as to suspend the device 10 from such a 
horizontally extending mounting device. 

[00023] The elongated support portion 250 is secured to the exterior of bottom 
face 160. The support portion 250 enables the device 10 to stand on a flat surface in an 
upright position. The support portion 250 is comprised of a base member 380 which 
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The operation of the motor is controlled by a control device in the form of 
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terminates in two surface contact portions 390. The underside of the surface contact 
portions 390 are preferably fitted with a material, such as rubber, which is capable of 
creating friction between the surface contact portions 390 and the surface which device 
10 is placed upon. At the center of the base member 380 is a raised mid-portion 400. 
The raised portion 400 contains a fastening device receptor 41 0 and a knob 420. 
[00024] The elongated support 250 is fastened to the bottom face 160 of the air 
circulation device 10 by a suitable fastening means, preferably in the form of a screw 
430, at raised mid-portion 400. The fastening device engages both the receptor 410 
and a similar receptor 440 located in bottom face 160 so as to securely fasten the 
elongated support 250 to the device 10. Eventhough the elongated support 250 is 
securely fastened to bottom face 160, the support 250 is able to rotate radially about the 
fastening device. Such rotation enables the support 250 to rotate between positions A 
and B as illustrated in Figure 5. 

[00025] When the elongated support 250 is rotated to extended position A, the 
contact portions 390 are at their furthest distance from the device 10. As a result, the 
elongated support 250 is able to adequately support the weight of the device 10 in an 
upright position. This prevents the device 10 from falling either on its front face 20 or 
rear face 40. To insure that the elongated support 250 remains locked in extended 
position A, the knob 420 cooperates in a snap fit manner with a dimple 450 on the 
bottom face 160. The elongated support 250 may be moved from locked position A 
through the application of radial force to either end of the support 250. The force will 
dislodge the knob 420 from cooperating with dimple 450 and enable the support 250 to 
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be moved to another position such as position B or any desired position between A or 
B. 

[00026] When the elongated support 250 is rotated to contracted position B, the 
length of the support runs parallel with bottom face 160 and no portion of the support 
extends beyond bottom face 1 60. As a result, when the device is subject to the normal 
jostling and contact that occurs during the movement of articles, the support 250 will be 
protected from being dislodged or damaged. 

[00027] The above described device 1 0 and all of its components, except for the 
motor casing 80 and the associated 12-volt DC motor, are made of a water resistant 
polymeric material. Consequently, the device may be subject to liquid solutions without 
being corroded or damaged in any way. Such a property is desirable because it 
provides for a device which may be, for example, exposed to rain water or cleaned with 
a liquid cleaning solution applied using either a hand towel or a high pressure hose 
without being damaged. 

[00028] The physical dimensions of the above described device 10 provide for a 
very thin housing thickness on the range of approximately four and a quarter inches. 
Further, device 10 has an overall height of approximately fourteen and three quarters of 
an inch and a width of approximately thirteen and a half inches. Such dimensions are 
desirable because they allow device 10 to be of a sufficiently small overall size so that 
the device 10 may be easily transported and only occupy a minimal area. It must be 
noted that even though device 1 0 is of a small overall size, the large diameter of fan 
blade 260 and the 12-volt DC power source allow device 10 to produce an air current 
that is equal to or greater than that produced by devices having greater overall physical 
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dimensions. The above described overall dimensions of device 10 and the ability of 
device 10 to produce such a massive air current are made possible by the dimensions 
of the flat motor within motor casing 80 and the short length of the axle 255. 
Specifically, motor casing 80 is approximately less than one inch thick with a diameter 
of approximately four and a quarter inches. Further, the axle 255 is less than one and a 
half inches in length. 

[00029] Thus, a 12-volt DC air circulation device is provided. Advantageously, 
the device produces an air current of a magnitude similar to that provided by air 
circulation devices powered by 120-volt alternating current. Moreover, the device 
includes at least one elongated stand member which may be secured in an extended 
position, so as to vertically support the device upon a surface, or a retracted position, so 
as to protect the support from damage during transport of the device. Further, the 
device is made from a polymeric material and has a sealed motor and bearings so as to 
allow the device to be easily cleaned with a liquid solution without damaging the device. 
[00030] The description of the invention is merely exemplary in nature and, thus, 
variations that do not depart from the gist of the invention are intended to be within the 
scope of the invention. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention. 
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